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For the availabili 


Descriptioan 
CXA1182 is abtpotarr IC designed for the 
servo conitab! of compact disc players. 





Features 


* Single power supply, 5V 
Dual power supoliy, +5V 
¢ Low power consumptionn 
+5V: 165mW (Typ.), 5V: 100mW (Typ.) 
.© Servo fumctionss same as the CX201108 
(foeus;, traekingy, and sied servo) 
* Builtim IPF for spindie servo 
BuHit-in loop filtexr and VCO for ERM clock 
reprodiuctioan PILL 
Few extend! partss 
Builtim cireuitt to prevemtt sled runaway 
Built-in circuit for disc defects 
Built-in anti-shock circuit 
High-speed access through linear motor 
Microcomputer serial data bus common 
with CX23035 or CXD11350 types 
¢ Upword compatible with CX20108 for 
microcomputer software 
Peaks of focus search, track jump, and sled 
kick pulse can be set through external 
resistors. 


Block Diagram 


WL caTa REGISTER 


Servo Signal Processor for CD Player 
of this product, r lease contact the sales oftice. 
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CXA11820-Z CXA1182S 
48 pin QOFP (Plastic) 48 pin SDIP (Plastic) 


Functions 


* Foeus servo control! 

Trackinog servo contro}! 

Sled servo conto)! 

* Spindie servo 
LPF, drive amplifierr 

ERM clock reproduetionn PLL 
Loop filterr, 8.64 MHz VCO 


Structure 
Bipolar silicon monolithic IC 


INPUT SHIFT REGISTER 
ACORESS - CECOCER 


OUTPUT CECODER 


FSlito4 TGtio2 TMico? PSIim3 





Sony reserves the right to change products and specifications without prior notice. This information does not convey any license by 
any implication or otherwise under any patents or other right. Application circuits shown, if any, are typical examples illustrating the 
operation of the devices. Sony cannot assume responsibility for any problems arising out of the use of these circuits, 
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Absolute Maximum Ratings (Ta = 25°C) 


« Supply voltage Vcc — VEE 12 V 
¢ Operating temperature Topr —-20to +75 as 
e Storage temperature Tstg =55'to +150 a 
¢ Allowable power dissipation PD CXA1182Q 833 mW 
CXA1182S 1330 mW 
Recommended Operating Conditions 
°e Supply voltage - Vcc — VEE 4to 11 V 
Vcc — DGND 4to 5.5 V 
Pin Description 
CXA1 1820-2 CXA11828 
ba Li. a 
é S 5 S : S a a = ® “ OVee Lt 48] MIRR 
& 34)—33)-32)-G)) 2323-27) -26)—-€ pFcT [a a7 tP2 





DVce (7 4) XLT Te [3] 46) TPA 
SPDLO G38 63) DATA Tz¢ fa) 45} SPOLO 
aTsc [5] M44i SPDL©®) 
SPDLO @9) 22) XRST 
FE [6] 43] BVec 
TPH el) DIRC i Ga] Fsw 
TP2 C.OUT Feo [a 41] MON 
MIRR G2 (13) AVEE FSs3 (9! ao] MOP 
DVEE 43 63) SENS FL [0 Bal reer 
FEO [11] 3a] Ca64 
DFCT 44 OAFSET 
FEQ) fiz 3,5¥ 
TE (6) SSTOP srch f mal Neor 
TZC as 15) SLO TGU 14 35] ISET 
ATSC &) (4) SLO T62 [is] 34} PDI 
FE aa (13) SL) AVec 16 BW 
TAQ 32| OGND 
2-H) 02) 
o CLK 
Sse32205 3882 ra a 


SLO 291 DATA 


SSTOP ka 
FSET 23 C.OUT 


SENS [a4] AVEE 
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Numbers in ( }) show CXA11825 


Symbol Equivalent Circuit oti 
azl|s alii 


2403 FGD . Connect a capacitor between this pin and pin 
3 (9) to reduce the high-frequency gain. 

3 FS3 The high-frequency gain of the focus servo can 
be changed by switching FS3 ON or OFF, 


4 / 10 FLB External time constant setting pin to raise the 
low bandwidth of the focus servo. 


spindle drive output _ 











12 FE — Inverse input pin for the focus amplifier. 


7 | 13 SRCH External time constant setting pin to generate 
focus search waveforms. 
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Symb re ee 


: . : 
: - 








External time constant setting pin to switch 
the tracking high-frequency gain. 


External time constant setting pin to change 
the tracking high-frequency gain. 






Inverse input pin for the tracking amplifier. 


Non-inverse input pin for the sled amplifier. 
SL — Inverse tnput pin for the sled amplifier. 
Vcc 
Ou: 
16 | 22 SSTOP Signal pin for detecting for the ON/OFF limit 
(16) switch of the innerrnost part of the disc. 
, VEE 
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No. | | 


17 FSET 


20) 26 C. QUT 















setting pin for the peak frequency of the 
focus and/or the tracking phase compensation 
and the f0 of CLV LPF. 








Pin to output FZC, AS, TZC, and SSTOP by 
command from CPU. 





signal output for track number count 










Pin for one-track jump 
Contains a 47 kQ pull-up resistor. 
Feset input pin, reset at ‘‘L”’ 


Serial data input from CPU . 
Latch input from CPU 


Serial data transfer clock input from CPU 


Pin for the operation of the sled runaway 
prevention circuit at ‘“*L"’ 


Contains a 47 kQ pull-up resistor. 










External time constant setting pin for the loop 
filter. 







Input pin for the CX23035/CXD1135 phase 
comparator output PDO. 









Input current to determine the peaks of focus 
search, track jump, and sled kick. 





49 1 35 ISET 186 10K 
VEE 





0 
QO 
Z 
S 
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Ssymbot Equivalent Circuit Description 





The free-running frequency of VCO ts almost 
proportional to the resistance value between 
this pin and pin 31 (37). 


30 | 36 VCOF 


32 | 38 C864 VCO output pin of 8.64 MHz. 


34 | 40 Connecting pin to the CX23035/CXD1135 


MDP pin. 







i MON Connecting pin to the CX23035/CXD1135 
MON pin. 
365 | 42 FOWw LPF time constant setting external pin for the 





CLV servo error signal. 


ih) 


38 | 44 SPDL — Inverse input pin for the spindie drive amplitter. 


= 
mm 
m 





0 
O 
Z 
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Description 


j 
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Pins 40 and 41 are equivalent to CXA1082's 
WDCK and FOK. However with CXA1182, 
they do not function. Here, set either DVEE and 
DGND to open or use WDCK and FOK. 


Mirror signal input pin 


Defect signal input pin. The defect counter- 
measure circuit operates at ‘’H”’, 


oa 
>) 
- 
m 
— 
Tv 
rt 


3 o—_t MI 
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8 {8 |8lo 
+ 
a" 
ho 








po 
O 
7 
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Input pin for tracking error signals. 






| oa | f 
uo = 
oe 


TZC 


47 ATSC 





Input pin for the zero-cross tracking com- 
parator. 







be 
o) 
oe 


| Input pin of the window comparator for ATSC 
detection, 










Input pin for focus error signals. 


8 
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m 





SON Ye 


CXA11820-Z/S 





Electrical Characteristics 











Unit 


cama 





13,0 





“0,55 
0.55 






25V AVes, DVee=—2.5V DGND=—-2.5V 
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SW conditions 
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Test 
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*Serial data (hex) 
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yoltage 
=Omv 


Description of output 


and test methed 
* Value of E when SENS 


becomes High (=1.1V) by 


Frequency deviation from 
F 
Ei to Ed varying 


VCO, Vi=148mV 
1=-148mV 





SG = ~0.4Vpc 
SG =0V 


SG =—1.0¥pc 
SG=l1.0Vpc  — 
G =—10Vpc 


ala|> > 
Fgs=s0s=ef00==00s=—= 
& 3 ae ee ae fag ia ee al 
PPE ele fe el 
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Bias cond 
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SW cond 
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Electrical Characteristics Test Circuit 
(See the Pin Configuration for CXA1182S) 


ue) " z [ss 
20K 58] ()sc . 7 
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CXA1182Q -Z 
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A Vec 
A VEE 
D Vee 


D VEE 


O GND 


AGND 
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Description of Functions 


Focus servo system 
{See the Pin Configuration for CXA11825) 


FOCUS COIL 


wo) 







Focus 
phase vn 
compen- FEO 
sation 
FEC) 


100K 


40K 
120K 
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Tracking sled servo system 


20K 22y 
O.022u a Fe ae + pa 
TZC 100K 
am A 3} SET peer 
100K 
C o—_ 
aie oun, < STOP 
100K A 


BPF 


osu | Hae n ee. ATSC iS SLEO MOTOR 
2 Onn 
<f le 


TOOK" 


(@ 


OOS p 
22 uA 


TMS 
: 
a ius “Tr 


LS 7 
Dap + int 
Cie 8 
anil 100K 
> 


== o6P 
10K sk: 
Tracking phase pac RING 
110K ve SOK 0, 
f 
-— 


B.2K 


TE 
22K 






a4 
ie 
zi) 

C) 


Tou 20K 


B2K 
[0.0352 TG62 2 


_ — 
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spindle servo and LPF 


CXDII3O/1135 
MOP ; % 


100K 





{=I 


ZOK 


| / 
0.4 
SOV ia 033 


The 200 Hz LPF is formed with 1 uF and 20 kQ connected to pin 36. The secondary LPF is 
formed with the built-in LPF (fc up to 200 Hz with 510 kQ for pin 17), and the carrier component 
of the CLV servo error signals MDS and MDP is eliminated. 

In the CLV-S mode, FSW becomes L and pin 36 LPF fc lowers, strengthening the filter further. By 
connecting the pin 17 resistor to Vcc, even if stability is not achieved, fc does not vary with power 
supply voltage fluctuations. 

Note) Use the phase compensation netead of MDS when CX23035 is used. 
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Commands 


The input data that activates this IC consists of 8 bits. It shall be represented as $XX in two hex- 


adecimal digits. (X Denotes 0 to F). Commands for the CXKA1082A0O are classified into 4 types — 
SOX to 3X. 


1. $0X [SENSE Pin 18 is “FZC"] 
This command is related to the focus servo control. 
The bit configuration is as follows: 
D7 D6 D5 D4 D3 D2 D1 DO 
0 0 0 0 FS4 FS3 FS2 FS1 
The four switches FS1 to FS4 are related to focusing, and correspond to DO to D3. 
$00 At FSi = 0, Pin 7 is charged to (224A — 11nA} x 50k = 0.55 V)}. 
lf Fs2 = 0, this voltage is not output and the output of Pin 5 remains O V. | 
$Q2 From the above state, FS2 only becomes 1 and a negative output is output to Pin 5. 
This voltage level is stipulated as follows: 


| Pi Pin 6 
Po wA =. 19 aA SO Ria oe Vale Dewees Rin Sa S 


- (1) 
50 kQ 


$Q3 From the above state, FS1 becomes 1 and the current supply of + 22 pA is separated. 


Then, the CR charge/discharge circuit is formed and Pin 7 voltage decreases as time 
passes, as shown in Fig. 1. 


ON 
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1) Description of FS4 


This switch placed between focus error input 48 and the focus phase compensation, serves 
to switch on and off the focus servo. 
$00 = $08 
Focus off <= Focus on 


2} Focusing procedure 
Assume the polarity is as follows: 
a} The searching lens moves away or toward the disc. 
b) At the same time, the output voltage of Pin 5 varies from negative to positive. 
c}) Further on, the focus S-curve changes as follows: 


Fig. 3 S-curve 





The focus servo is activated at the operating point @) shown in Fig. 3. Generally, focus servo 
is switched on for focus searching while passing that (@) point. Moreover, a logical product (AND) 
is used with the Focus-OK signal to prevent malfunction. 
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Note here that $08 should be commanded in the shortest time after FZC changes from H to L. 
For this purpose, the {b} sequence required for software is better than (a). 





Fig. 5 Bad Sequence and Good Sequence 


21 Ganea Pin (Pin Ri 
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(MIRRD| 









Waveform - 
rectification 


D2 7a 


Open at L 
Make at H 


i ett el 


Mm eee Eee eee 


Fig. 6 TM7 Movement (Break Circuit) 


Center —-~ Outward Qutward — Center 
eo ee a ae SV SIX 


© J Ly Ly Lier r LI LJ | 
OO 7 i.FS SX FZ ~~ NYLN SN S™ 
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DIRC Pin 21 and 1 Track Jump 


Generally, for a 1-track jump, an acceleration pulse is added, then a deceleration pulse is given for 
a specified time from the moment the tracking error passes the O point after that, the tracking servo 
is switched on again. For the 100-track jump to be explained in the next item, as long as the number 
of tracks !s about 100 there is no problem. But for the 1-track jump it must be exactly one. This is 
why the above complicated procedure is required. For the 1-track jump of a CD player, both the ac- 
celeration and deceleration take about 300 to 400 us. When software is used to execute this opera- 
tion, the flow chart will be as shown in Fig. 9. Practically however, it takes time to transfer data. 


Acceleration 
Pulse waveform 
Deceleration 


Tracking error 


Fig. 8 Putse Waveform and Tracking Error of 1-Track Jump 


$2C transfer latch $?7C transfer Jatch 








{SU OFF 


Sl: OFF Execute ee REV 


SL: OFF Execute 
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4. $3X 


This command is used for switching the Focus search and Sled kick peak value. 
DO, D1 ..... Sled, NORMAL feed, high-speed feed 
D2, D3 ..... Focus search peak switching | 


Focus search peak Sled kick peak 


4 | D3 De DO 
(PS3) (PS2) am (PSO) 





ee ee ee 

eee Fee Fe 

ee ee | 

ea eae a 
Others 


1. Connection of the power supply pin 


ee 
E8V dial power avon | tev | —ev | ov 
"8V single power supply | +8V_) ov | vor 


*CXA1081 
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Parallel Direct Interface 


1. DIRC 


$26 latch $2C latch 
| i { | i 
ra | [ ra |! | 
I | | | | I 
f | | | 
XLT | | | | 
l ; | l l 
| | 
DIRC } ! 
i ( 


ON ! | 
FWO JUMP I 
OFF | 

I I 1 1 


! 
REV JUMP | 








TRACKING SERVO 


ON . 
SLEO SERVO QFE 





— ee ee 


2. LOCK (Sled runaway prevention circuit) 
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CPU Serial interface Timing Chart 


T wok" 2h | Swek tsi] ahs | th 


CLK 
| 1/ fick | 


XLT 10 


DVec — DGND = 4.5 to 5.5V 
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Seria! Data Truth Table 


|___ Serial data |_Hexa. 
FOCUS CONTROL 
0 


000000 





ee FS = 4321 












So 














oo000g00001 
o00d0010 

00000011 

qo000g0100 

00000101 0 
H00CO 1-10 0 
OO OO ace 0 
00001000 l 
00001001 1 
O00010190 j 
Oo00010i11 1 
O0001100 l 
00001101 1 
D000 1 icp | 
C0o0011 11 1 
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001 





] 
i 
] 
t 
] 
i 
1 
I 
] 
1 
j 
j 
] 
1 
j 


0 0 
0 0 
esl 
0] 
O01 
CI 
01 
0 | 
01 
01 





. Serial data . 


_mracKiNG moog | 


00000 


C0010 
00011 
00100 


a) 
o 


1 | 
1106 
bad 
000 
00] 
010 
O01] 
100 
1O1 
110 
ie ee 








DIRC=1 
TM= 654321 





oo0000 
000010 
010000 
100000 
000003 
000011 
010001 
100001 
000100 
000110 
010100 
100100 
001000 
001010 
011900 
101000 


654321 
G01000 
COL010 
011000 
101900 
000100 
000110 
010100 
100100 
001000 
001010 
011000 
101000 
000100 
000110 
010100 
100100 








Function 


DIRC=0 DIRC=] 


654321 
000011 
000011 
100001 
100001 
O000L2 
000011 
10000! 
100001 
000011 
000011 
100001 
100001 
000011 
000011 
100001 


* 100001 








Application Circuit 


1. #5 V dual power supply for CXA11820 (48 pin OQFP) 
(See the Pin Configuration for CXA11828) 
From CXD1130/CXD1135 


ihe L 23, i 
OAT +" 10K GON 
SOV 
“a E- 
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vO 














oS Cee 
48 89 2) Seo) From microcomputer 
‘ g 8 a 
<= 
Spindle motor “* $7) Ovee . * RLV eg 
100K <}—- +UNREG | 
‘S) G9 SPDLO DATA @3) 
ae SM, li 
Bios wt 39) SPDLO xRST @2) <+—_ +5 
GO) wocK pirc @)) 
GN) TPI c.ouT @0) Pea Oe 
CXA1182Q-Z 
42) TP2 (19) L, g= = 2 
4 43) DVEE SENS (18) To microcomputer 
: 510K ' 
From CXA1081 a Pret FSET (1) O01 Limit SW oye 
45) TE SSTOP (16) eras oS eae 
TE 0.0047, 
22K ~€8) Tzc SLO (wt CO 
0,047u aide sto thy ” Sled motor 
ae cae DIZ87 = BIOS 
22K 1 > SL® (13) 
a ou 7 7 mwa A Ht € a Ba 
2200P = $86 53028 28 & & ve 
OHES)-4) 8) OAT) -E) IHD) HD 224 15K 
s[| |4 4s 
VR a 100K HH: 
< 4.7 
Jose E 16V OBS a2K 
+ V 
Ou lp i O.1p) [ 
ios) BION 


V3 Tracking coil 


"ANOS 


S/TZ-OCBLLYXO 


2. +5V single power supply for CXA1182Q (See the Pin Configuration CXA1182S) 


From CXD1130/CXD1135 


From microcomputer 





Ov 
1K 
O-—__-vR 
Eas <-——__ + 5V 
MIRR 
= CXA11820-Z TOY 
3 (is) To microcomputer 
5 10K fo 
= OFCT > Limit SW 
0.01, 
x oe 22K 
—4 8.2 
a 22K 9 100K 
_ 0.015 
22K 
fe 120K 3.3y 
22K 
4, 10K 
224 
VR 82K 
To spindle drive To focus drive To tracking drive To sled drive 


ANOS 


$/“Z- 028 Li VXO 
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Data 


ircuit Design 


Internal Phase Compensation Standard C 


u> wn 
~S i 1 


Output waveform 


and description 
of test methods 
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Oo 
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In 


+ 


1. 2 kHz gain 
2 kHz phase 
2 kHz gain 

1. 2 kHz phase 
2 kHz gain 

1. 2 kHz phase 
7 kHz ga 

2. 7 kHz phase 

100 Hz phase 


2 kHz gain 


2 


1 
1 
7 





— 26 — 
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Tracking frequency characteristics 
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f-Frequency (Hz} 
FOCUS frequency characteristics 
craec8.fe | TTX Sone 
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Package Outline Unit : mm 


4Bpin GQFP (Plastic) O.%7%9g 
CXA1 1820-2 


+ 0,4 
0.15 - 0.05 
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2.27 0,15 


